Abstract. Neuropathy includes central and peripheral neuropathy, the pathogenesis of the disease varied, involving macrovascular and microvascular disease, metabolic factors, autoimmune mechanisms and the lack of certain growth factors in the body, In recent years, the researchers found that the level of various vitamins associated with central and peripheral neuropathy, this article on the central and peripheral neuropathy and the level of related vitamins to make a brief overview.
Introduction
The nervous system includes the central nervous system and the peripheral nervous system, central nervous system lesions mainly refers to the brain, spinal cord lesions, peripheral neuropathy, including sensory, motor and autonomic nerve lesions, and most neuropathy and diabetes disease is closely related to diabetic neuropathy is long Poor control of hyperglycemia caused by metabolic disorders in vivo, microcirculation disorders, and gradually lead to neurological ischemia, hypoxia-induced lesions, 5 to 10 years mortality rate of 25% -50% [1] . In recent years, the researchers found that changes in the level of various vitamins and neuropathy are closely related [2, 3] , this article on the level of neuropathy and related vitamins to make a brief overview.
Water-Soluble Vitamins
Vitamin B6: including pyridoxine, pyridoxal and pyridoxamine, is the body of certain coenzyme composition, involved in a variety of metabolic reactions, mainly in: ① vitamin B6 activated form of pyrophosphate phosphate can inhibit platelet aggregation , Reduce endothelial cell damage, ② vitamin B6 to promote the conversion of linoleic acid into arachidonic acid, involved in cholesterol metabolism, lower cholesterol levels; ③ vitamin B6 is homocysteine in vivo metabolism of important coenzyme, lower blood in the same half Cystine levels. The above factors eventually lead to nerve fiber damage, and promote the occurrence and development of neuropathy. However, excessive vitamin B6 can also cause peripheral neuropathy, a recent clinical application of vitamin B6 analysis concluded that the use of vitamin B6 overdose should be closely monitored in clinical [4] .
Vitamin B12: Methyl cobalamin is a biological activity of vitamin B12 coenzyme, the lack of which can lead to accumulation of tetrahydrofolate and homocysteine, both can directly damage the vascular endothelial cells, destruction of the arterial wall, causing atherosclerosis Hardening; another vitamin B12 intermediate metabolite methylmalonic acid involved in the metabolism of nerve tissue, a recent study also shows that vitamin B12 deficiency can damage neurological function, causing central and peripheral neuropathy, such as dementia, cognitive disorders, Cerebellar ataxia, peripheral neuritis and sensory disturbances, can also lead to psychiatric symptoms such as irritability, depression, etc. [5] .
Vitamin B1: also known as thiamine, is one of the earliest found in vitamins, and its main phosphorylated derivative -dithiophosphoric acid (ThDP) is a necessary cofactor for glucose metabolism, and the energy source of the brain Mainly in the blood, which can affect the brain's energy metabolism, causing central nervous system disease; 2015, Wang D found that thiamine lack of involvement in the brain inflammatory process, including the promotion of microglia activation, CD40 / CD40L, Cytokines IL1, TNF, IL6 and arachidonic acid metabolites increased [6] , and the excessive production of inflammatory mediators caused by neurotoxicity; 2017, Vignisse J found that thiamine deficiency can cause damage to brain function metabolism, but Thiamine precursors protect the hippocampal structure from the deleterious effects of free radicals and inflammatory factors, and play a neuroprotective role, and also play a beneficial role in neurodegenerative diseases such as Alzheimer's disease [7] .
Vitamin B2: also known as riboflavin, the lack of lipid metabolism can cause the body disorders: ① 3 -hydroxy-3-methyl-diacyl-CoA reductase (HMGR) is the in vivo cholesterol synthesis rate enzyme, high-dose Riboflavin deficiency can also reduce the activity of methylene tetrahydrofolate reductase, resulting in abnormal folic acid metabolism, leading to increased levels of homocysteine in blood (SREBPs) is an important factor involved in lipid metabolism, involved in the synthesis of fatty acids, increased homocysteine levels can cause high expression of SREBP-1c, increased triglyceride synthesis, the final Lipid metabolism disorders accelerate arteriosclerosis, causing neuropathy [8] . In addition, the clinical symptoms of riboflavin transport protein deficiency mainly involve central nervous system lesions, including cranial nerve damage (II (optic atrophy), VIII (hearing loss) and XII (tongue muscle atrophy)), sensory ataxia, eating Difficulty and breathing effort [9] , but studies have shown that intake of high doses of riboflavin can improve riboflavin transport protein deficiency caused by symptoms, and the degree of improvement may be related to riboflavin dose [10] .
Vitamin B9 (folic acid): folic acid is essential for the body of B water-soluble vitamins, fetal brain system in the development of indispensable; another different forms of coenzyme in a carbon unit metabolism plays an important role in the manufacture of nucleic acids, Homocysteine and involved in the process of cell growth and reproduction of important substances, folic acid levels reduced homocysteine accumulation, high concentrations of homocysteine with neurotoxicity, and the elderly brain atrophy, suffering from Parkinson's disease May be relevant. The study found that when the concentration of homocysteine increased, the rats will gradually increase growth and cognitive dysfunction, histopathology can also be found in hippocampal neurons atrophy, damage, and the nerve cells placed in high concentrations Homocysteine environmental culture will die, which is directly associated with high concentrations of homocysteine on the toxicity of nerve cells, this evidence was confirmed by Loureiro SO [11] ; depression may also occur with low levels of folic acid , high levels of homocysteine, the mechanism is considered folic acid is an antioxidant that can remove oxygen free radicals, protect brain cells from free radical damage, maintain central nervous system function stability, and when folic acid Lack of hyperhomocysteinemia, oxygen free radicals increased, neuronal mitochondrial function damage, the brain antioxidant defense system imbalance, central nervous system dysfunction, causing the corresponding neuropathy and behavior abnormalities Known dysfunction [12] .
Lipoic acid: is a super antioxidant, can remove, including oxygen free radicals, hydroxyl radicals, nitric oxide radicals and other free radicals, including increased glutathione (GSH) levels, Glutathione as an important antioxidant and free radical scavenger in the body, the two together inhibit the oxidative stress of nerve vessels; lipoic acid can also regenerate other antioxidants such as vitamin C and vitamin E, in maintaining the body's entire antioxidant The balance of the system. Studies have reported that thiamine can improve cognitive function in Down's syndrome and Alzheimer's disease, a mechanism that is considered inseparable from the antioxidant function of lipoic acid [13] ; secondly, in 2000, Stevens MJ and other studies have found that lipoic acid can increase the activity of Na + -K + -ATPase to improve the peripheral nerve conduction velocity in diabetic patients [14] ; 2003, Coppey LJ and other diabetic rats found that lipoic acid can increase the neurotrophic blood vessels Blood flow [15] ; 2004, Sekido H, etc. pointed out that long-term hyperglycemia patients, advanced glycation end products (AGEs) will be excessive production, AGEs oxidative stress can not only cause nerve fiber injury, axonal degeneration and demyelination , So that neurodegeneration, leading to neuropathy, but this process can be completely blocked by α-lipoic acid [16] .
Fat-Soluble Vitamins
Vitamin D Vitamin D in neuropathy in the complex mechanism, Bilir B and other diabetic peripheral neuropathy found in vitamin D and inflammatory factors IL-13, IL-17 [17] , suggesting that vitamin D through the inflammatory mediator of diabetic peripheral neuropathy ; Followed by vitamin D can increase the performance of Schwann cells, play a role in the role of nutrition, myelination, repair axons and neurons, induced by nerve growth factor (NGF), to protect the peripheral nerve [18] ; vitamin D has antioxidant Function, can improve the pathological changes of hippocampus in diabetic rats, while inhibiting nNOS, APP and VDR expression of overexpression, to some extent to protect the diabetic peripheral nerve from oxidative stress damage [19] ; and India, a study suggests that vitamin D The lack of independent risk factors for ischemic stroke [20] .
Vitamin E, Vitamin A: Vitamin A, E is an important antioxidant in the body, can remove free radicals, inhibit lipid peroxidation, improve vascular endothelial function, reduce nerve damage. In the acute phase of cerebral infarction, the body is resistant to tissue ischemia and hypoxia when the oxidative stress and free radical scavenging system disorders, the body of vitamin A, E is a large number of consumption, it is recommended that acute cerebral ischemia in vivo should be added early Vitamin A, E. Ataxia with selective vitamin E deficiency (AVED), also known as familial simple vitamin E deficiency (FIVE), is due to alpha-tocopherol transfer protein (TTPA) gene mutation leading to α-TTP transport dysfunction In vivo changes in vitamin E concentration, causing symptoms of central nervous system disease, including ataxia, tendon reflexes weakened or disappeared, deep sensory disturbances and dysarthria, the experiment proved that early supplementation of high doses of vitamin E can help prevent disease progression, or even possible To reverse some neurological symptoms [21] , but a meta-analysis in 2015 suggests that vitamin E supplements have no significant effect on cerebrovascular disease [22] .
Conclusion
With the progress of scientific research and clinical research, vitamin deficiency caused by neuropathy, especially diabetic patients with vitamin deficiency caused by neuropathy gradually into the people's vision, vitamins have the function of diverse, together to improve or protect the nerve The role of vitamins in the neuropathy of the mechanism of action there is no more experimental basis for research, need to step further of the basic and clinical research to further explore.
